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Experiments resulting in a significant neutron yield are scheduled to start in 2010 at HIN

the National Ignition Facility (NIF). Several experiments utilizing Tritium-Hydrogen- H Y Khater, I— S Danfy, R TommaS|n|, M J ECkart, a.nd D C Ed er

Deuterium (THD) and Deuterium-Tritium (DT) targets are scheduled as part of the H H

National Ignition Campaign (NIC). A wide range of diagnostics will be used to Lawren ce leel’mOI’e Nat|0na| Laboratory

measure several parameters of implosion such as the core and fuel shape,

temperatures and densities, and neutron yield. Accurate evaluations of the neutron M d I .I: M TCC )

and gamma backgrounds are important for several diagnostics, such as the High 0 e Ing O asses near

Energy X-ray Imager (HEXRI) and Neutron-Time-Of-Flight (nTOF). Several sources of HEXRI Gam m a SpeCtru m d u e to NeUtron Dose In the NS Room

neutron and gamma backgrounds will impact the accuracy of the diagnostics
measurements. Fusion neutrons generated by fuel burn and secondary neutrons
resulting from the fusion neutrons’ interaction with structures present inside and
outside the Target Chamber (TC) contribute to the neutron background. In the
meantime, X-rays emitted from the implosion, X-rays resulting from Laser Plasma
Interaction (LPI) of NIF beams with the hohlraum, and gamma-rays induced by
neutron interactions with different structures inside and outside the TC contribute to
the gamma background. A detailed model has been developed of the NIF facility and
all structures inside the TC. Several Monte-Carlo simulations were performed to
identify the expected signal-to- background ratios at several potential locations for
the HEXRI and nTOF diagnostics. Gamma backgrounds associated with HEXRI were
significantly reduced by using a tungsten collimator. The collimator resulted in the
reduction of the gamma background at the HEXRI scintillator by more than an order
of magnitude during the first 40 ns following a THD shot. The nTOF20 detectors
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